Health services research (HSR) seeks to shed light on healthcare as a system, focusing on the cost of, the quality of and access to health services. While there is recognition that the practice of medicine should be evidence-based, there has been limited progress in implementing evidence-based healthcare management. This review proposes a conceptual framework of putting HSR into practice through culture change; human capability capacity building and sustaining change via a supportive environment and reinforcing infrastructure
1
Health services research (HSR) generally relates to the study of health as a system, focusing on the cost of, the quality of and access to health services. The lofty goals articulated in the Agency for Healthcare Research and Quality definition of HSR above unfortunately have not been realized to a large extent in reality. While we have made some progress after almost 2 decades of evidence-based medicine following the landmark writings of pioneers such as David Sackett and Gordon Guyatt 2 , we have not made substantial progress in evidencebased healthcare management. There has been acceptance of the need for evidence in individual patient clinical decisions, but much less appetite for the same rigour at the level of health systems and healthcare management where HSR most adds value.
Evidence-based management, a term coined by Pfeffer and Sutton, 2 notable business academics in organisational behaviour from Stanford, is a philosophy towards managing organizations, as opposed to individual patients, that emphasizes the importance of conscientious, explicit and judicious use of current best evidence in decision-making3.
Interestingly, Pfeffer and Sutton, drawing parallels between evidence-based medicine and management in general, dryly commented, "If doctors practiced medicine the way most companies practice management, there would be far more sick or dead patients, and many doctors would be in jail" 4 .
In Singapore, Minister for Health Khaw Boon Wan has proclaimed in parliament that "Excellent health services research will lead to evidence-based clinical improvements" 5 . Minister Khaw provides a strong endorsement for HSR however, formidable challenges abound: even today in some of the best healthcare systems in the world, patients in Proceedings of Singapore Healthcare  Volume 20  Number 1  2011 aggregate receive only 55 per cent of accepted best practices 6 and innovators have long bemoaned the long arduous route from discovery to mainstream adoption with some commentators asserting that this journey can take as long as 17 years 7 . The adoption of the electronic medical records (EMR) in the United States, despite the availability of the technology since the late 1960s and evidence that it has the potential to improve the efficacy and efficiency of healthcare providers is still not widespread. In a recent study by Jha et al, only 1.5% of U.S. hospitals have a comprehensive electronicrecords system (i.e., present in all clinical units), and an additional 7.6% have a basic system (i.e., present in at least one clinical unit) 8 .
Why is this so? How can new insights generated from ever-increasing interest in HSR be rapidly appraised by key decision-makers, adopted into policy and practice and sustained over the long term for the betterment of patient care? At the hospital or health system level, Kaiser Permanente, the Mayo Clinic and the Veterans Health Administration are a few successful models of evidence-based management in healthcare. Success, however, did not come overnight for any of them. The framework of integrating and translating health services research findings to decision making in these centres had been developed over years of learning and refining with many painful lessons along the way [12] [13] [14] [15] . However, while the health services research scene has become more vibrant over the last 2 years, there is little evidence of systematically integrating research into everyday practice to build a culture of evidence-based management healthcare at the organisational level.
Health Services Research in

A conceptual Framework for Putting Health Services Research into Practice
We present here a framework for thinking about bridging this knowledge-practice gap at the organization level which we have adapted from the much-praised Veterans Health Administration (VHA) QUERI (Quality Enhancement Research Initiative) and augmented with local insights and realities 21 . The framework comprises three key elements:
I. Culture change, II. Building human capital and III. A supportive environment and reinforcing infrastructure to maintain the changes. (Figure 1) I. Culture change Culture has been defined as "the specific collection of values and norms that are shared by people and groups in an organization and that control the way they interact with each other and with stakeholders outside the organisation" 22 .
Changing culture is difficult. Keying in "culture change" into the Amazon.com search engine generates almost 53,000 books. It is testament to how challenging initiating and sustaining culture change can be and how there is no "silver bullet" solution.
It is therefore a particularly challenging and critical task in order for the adoption of evidence-based policy making in healthcare. Sound, effective policies and strategies that would eventually translate to improved patient care often require the analysis and synthesis of medical evidence in order to identify best practices. This was one of the areas highlighted in the report by the Institute of Medicine's (IOM) 2001 report Crossing the Quality Chasm 23 .
We postulate that at least three cultures in healthcare need to be substantially transformed for the integration of evidence-based management in healthcare: the culture of the health system leadership, that of the health services researcher and finally that of the clinician community that will ultimately drive the implementation of research findings in individual patient care.
The Culture of Health System Leadership.
Leaders have a fundamental role in establishing expectations and shaping organizational culture, and in this respect, leadership has at least 3 paradigm shifting roles.
The first is in making explicit the congruence between efforts to use health services research meaningfully to improve patient care and the organizational mission. For example, Singapore Health Services, the largest of the public healthcare clusters has recently adopted the motto "Patients. At the Heart of All We Do" and leadership will need to consistently and repeatedly frame ongoing efforts in outcomes research and other facets of health services research in the wider context of patientcentredness. During his visit to Singapore in 2007, Mayo Clinic CEO Dr Denis Cortese emphasized that even in the Mayo Clinic, he had to repeat central tenets of reform to the Mayo Clinic healthcare delivery system "eight times" before staff began to understand and buy into the transformations. This drives home the point that messaging by leaders have to be consistent and specific in order for the people on the ground, from middle managers to clinicians, to understand their role in the transformation and begin to open up to the change that has been identified by the leadership 21 .
The second equally pivotal role is in culture change organizationally. Adroit use of evidence from research will only take root in an organization if the leadership "talks the walk and walks the talk". The first is discussed above while the second is a function of leadership emphasis in all aspects of the organization from day-to-day decision making to performance appraisals and promotions. A passage from Hrebiniak describing the importance of specific leadership actions is insightful: In "walking the talk" and "changing people, incentives, controls and organizational structure", there is probably no more notable example in Key points in the conceptual framework for putting health services research into practice:
 Culture change has to occur at all levels. However, for it to be successful and sustained, it has to be led by key leadership using consistent and specific messaging through language and actions  Human capacity building. Leaders, clinicians and researchers have to be well equipped with the right skills in order for data from research to be meaningfully analyzed and successfully translated into policy and practice.
 A supportive environment and reinforcing infrastructure is necessary for the change to be sustained. This could be in the form of adequate staffing, leadership support, embracing failure that may accompany change and improvement as well as engaging in a continuous exchange of best practices among fellow practitioners of evidence-based healthcare management. When Jack Welch launched the Six Sigma movement in General Electric (GE) in 1995, he proclaimed it would be the company's top priority, saying it would be "the biggest opportunity for growth, increased profitability, and individual employee satisfaction in the history of our company." Beyond the rhetoric, Welch also initiated over 200 Six Sigma programmes and deployed some of GE's best staff as Six Sigma operators. Importantly, Welch also emphasised the individual's role in Six Sigma, exhorting his managers to "get on board, or get out" and peppered almost every discussion and presentation with references to the Six Sigma effort 25 . Even post-retirement from GE, Welch devotes a whole chapter in his book "Winning" to Six Sigma and highlights the almost meteoric climb up the corporate ladder of GE staff who had embraced Six Sigma 26 .
Finally, what is less well-articulated in the management literature is that the leader embracing research-driven decision making is in effect voluntarily relinquishing personal power to the objectivity of facts. This can be very difficult especially in a healthcare setting such as ours where clinical outcomes are not typically robustly captured and reported and leaders often have a free hand in setting organizational priorities and directions without being "encumbered" by the facts.
The ongoing debate about the relevance of and appropriateness of the United Kingdom's National Institute for Health and Clinical Excellence (NICE) methodology in determining funding decisions is symbolic of the difficult and often painful struggle between dogged, relentless reliance on data-driven systems and human emotions 27 .
The Culture of the Health Services Researcher
All too often, researchers and academics see their role as merely gathering data, conducting analysis and compiling a report describing their findings. For HSR to become embedded as an integral part of the policy and practice cascade, health services researchers need to embrace "implementation science" and engage in collaborative relationships with clinicians and ground administrators, holding themselves accountable not just for the rigour of the science but also for the success of implementation. It is not a natural fit for health services researchers long accustomed to confining involvement of clinicians and patients as simply subjects and health systems as "living labs" and viewing the endpoint of research as being a report to be used by others. In the VHA, researchers were asked and held accountable for "purposely link(ing) research activities to clinical care in as close to real time as possible, thereby leading to rapid adoption of best clinical practices and improvements in patient outcomes" 28 .
The Culture of the Clinician Community
The stormy birth of the Evidence-Based Medicine movement has instructive lessons for the medical community. From rejecting the prescription of cookbook or cookie cutter medicine to recognition that the conscientious physician who reads two papers a day for one year would "have fallen 648 years behind on reading the new publications" 29 , the clinical community has demonstrated its ability to adapt to changing times and progress in tempo with patients' needs and scientific reality. It is thus timely to open a dialogue on what would be required to enable clinicians and healthcare managers to welcome health services research the way that EvidenceBased Medicine has now been largely accepted. In some sense, the measured subjugation of clinician personal autonomy to data as with the health system leadership is a key issue but another aspect of the dominant culture in particular that needs to be addressed for successful bridging of the knowledge-practice gap in health services is the almost pernicious obsession with Randomized Controlled Trials (RCTs) as the gold standard for any medical research.
Centrality of Randomized Controlled Trials as "Best Evidence"-Criticizing the inadequacy of tightly controlled studies in guiding policy, the so-called "trickle down" research-to-practice model, Glasgow and Marcus have proposed an interesting perspective on the efficacy-toeffectiveness transition:
"… the characteristics that cause an intervention to be successful in efficacy research (e.g. intensive, complex, highly standardized) [which are hallmarks of well-controlled randomized controlled trials] are fundamentally different from, and often at odds with, programs that succeed in population-based effectiveness settings (e.g. having broad appeal, being adaptable for both participants and intervention agents). If this is the case, then the "system" of moving from research to usual service programs, to which we have subscribed, may be broken and may need to be fundamentally modified" 30 .
While the tradition of reductionism has and will continue to contribute significantly to the advancement of medical science, the 'generalizability' of such research is in doubt and new mental models of thinking about evidence in health services need to be appreciated by the larger clinical community. We have witnessed first hand multiple instances of clinicians disdaining the 'evidence' of health services research as lacking the rigour of randomized controlled trials and calling for more evidence in the form of what they are familiar with. This is a widespread attitude and it is noteworthy to mention here that even in the Ministry of Health, Singapore 'Levels of Evidence' , Level 1++ is defined as "high quality meta-analysis, systematic reviews of randomized controlled trials, or RCTs with a very low risk of bias" 31 .
With greater acceptance of the contributions that other modalities of research can make to advancing patient care, the stage is then set for meaningful expansion of the capabilities needed to effect the systems level changes to bridge the knowledgepractice gap.
II. Human Capital Capacity Building
Successfully operationalizing a desired change would require there to be the capacity, capability and the resources to do so and in practice, few organizations have been truly successful in implementing a health services research driven practice. Culture as described above is a key ingredient. However, it is necessary but insufficient for success; capacity is also crucial.
Support has to be provided to build the required knowledge base and skills among researchers and key stakeholders involved in putting evidencebased practice in place. Without the appropriate knowledge and skills, the right research questions might even not be identified and examined. Interpretation of the data as well as utilizing of the data to identify and address gaps would also be suboptimal if the team is not equipped with the right knowledge and skills.
Healthcare Leaders and Clinicians
The need for widespread understanding of health services research among the leaders and clinicians, at least sufficient for appreciation of utility in decision making, is illustrated by the results of a recent study on the use of health economics evaluation in decision making: In a review by William et al on the use of economic evaluations in NHS decision-making, one of the reasons for nonutilization of health economics evaluation was due to the personal lack of understanding on the part of formulary decision-making committee members of the economic analyses 32 . Bearing this in mind, there is a case whereby we should perhaps equip our healthcare managers and clinician leaders to be at least competent users of the HSR literature in order for meaningful interpretation of research findings by decision-makers.
The Researchers
The ability of the nascent health services research community to deliver on the high expectations of HSR warrants some discussion here and deep expertise in HSR needs to be rapidly built up to keep pace with the ever-more receptive environment for HSR. Thoughtful health services practitioners using HSR methods have always existed in our system and the addition to the ranks of health services researchers in Singapore of top level scientists such as Professor David Matchar, Chair of the Duke-NUS Health Services Research Programme is heartening 33 . It is also reaffirming that both medical schools are cognizant of the importance of health services research and have established professorial chairs for health services research.
However, most health services researchers are not trained to be experts in the field of implementation science. Therefore, in addition to the continual educational outreach efforts and formal training in systems thinking for healthcare leaders and clinicians as described above, various organizations have also found it useful to insert into 'transformation teams' staff specially trained and skilled in implementation science. In the VHA QUERI framework, funding is provided for a full-time implementation science expert tasked with facilitating implementation, the Implementation Research Coordinator who would typically be a person with doctoral qualifications in a social science discipline 28 . The Mayo Clinic quality improvement approach while Proceedings of Singapore Healthcare  Volume 20  Number 1  2011 physician-led is critically augmented by a systems engineer who has no other responsibilities for the duration of the project 34 .
The utilisation of implementation science experts may be a relatively new concept in healthcare but their role has been recognized and respected for decades in other sectors. The parallels of the Implementation Research Coordinator or the Mayo Clinic systems engineers with Welch's Six Sigma team leaders are not without accident and they are both paradoxically somewhat akin to the 'systems engineer' who were introduced with much success into the Singapore public service in the 1970s by Dr Goh Keng Swee, then Minister of Defence 35 .
III. A supportive environment and reinforcing infrastructure to maintain the changes
To sustain the tentative steps in bridging the gap, it is essential to create concurrently a supportive environment that reinforces early gains made by the usage of health services research. Resources have to be invested for not only equipping the stakeholders with the right skills set, but also into ensuring that the teams that are tasked to implement the change are adequately staffed and supported by the leadership. It should be noted that the successes reported by the QUERI initiative were occurring within the larger Veterans Administration transformation into an organization determined to achieve the highest standards of care and this has in no small part contributed to the enduring impact of QUERI 36 .
In the Mayo Clinic, the primary value "The Needs of the Patient Come First" shapes virtually all behaviours and strongly supports health services research as a instrument to improve patient care. As Berry and Seltman describe in their book "Management Lessons from Mayo Clinic", Mayo Clinic does "quality for the right reason-to improve the outcomes and safety and reliability of our care. No question that this is the right reason". Another core value-Teamwork further reinforces the milieu for multi-disciplinary, mixed methods research that is the hallmark of HSR 34 .
We referenced a quote from Hrebiniak earlier and reiterate the virtual necessity for specific goal setting and metrics to assess the quality of decision making by healthcare managers as a key driver for behavioural and hence culture transformation. The implementation of a National Standards for Healthcare will be an important milestone in stimulating evidence-based practice and it is hoped that the Ministry of Health will provide sufficient force behind the standards for them to be effective in driving clinical improvement through robust health services research. A 3-country study on the extent of implementation of Quality Management Systems revealed that while there were Quality Improvement activities in these countries, most results were not used for improvements. Additionally, the authors also studied the effect of legislation and financial incentives and concluded that "a law or financial reimbursement have some influence on the implementation of Quality Management activites if they are specific enough" 37 .
Ministry of Health-funded programmes, such as the Health Services Development Programme which now mandates a formal Health Technology Assessment in the application are also integral to seeding awareness of health services research and their utility in decision making. Increasing emphasis on the usage of HSR findings in the making of key decisions will bode well for the future of HSR and the vitality of decision making in healthcare systems.
Nationally, a more favourable milieu can also be created by establishment of communities of practice whose members can mutually support each other and disseminate informally best practices in bridging the gap. Engendering regular opportunities for health services researchers and policy makers to interact will also be useful as will multiple platforms at different leadership levels to share knowledge and exchange perspectives.
Finally, leaders must importantly bear in mind there is no innovation without failure. Therefore, in the process of aligning organizational systems to driving evidence-based management, there must also be a culture to accept and learn from the failures that would come with any change efforts. The motto "forgive and remember" should be adopted in managing failure. Forgive, so that people are willing to talk about and admit the errors that are inevitable in any human endeavour, and remember, so that the same mistakes do not occur repeatedly 38 .
SUMMARy AND cONclUSION
Health services research plays a potentially crucial role in guiding policy, management decisions, resource allocation and most importantly, improving of patient outcomes. However, integrating HSR into the decision making framework in the current healthcare system requires the gap between research and implementation to be bridged. In order to successfully implement evidence-based management, culture change is perhaps the most important step in initiating this change process. Building the human capacity and creating an environment that is aligned to reinforcing the change are also essential to sustaining any early achievements. (See Fig. 2) Singapore is in the T3 phase of health services research in a model described by Dougherty and Conway in "The 3Ts Road Map to Transform US Health Care -The "How" to High-Quality Care" (Table 1) 39 . T3 activities address the "how" of health care delivery so that evidence-based treatment, prevention, and other interventions gathered from health services research, are delivered reliably to all patients in all settings of care and improve the health of individuals and populations.
There is increasing emphasis by politicians and policy makers on the need for 'evidence' to guide decisions. This gives cause for optimism for a rapid flowering of HSR in Singapore. The direction for HSR to be translated to evidence-based Singapore is well-poised to spearhead a new era of putting HSR into practice and specific efforts in the areas described above should yield a bountiful harvest of research that shapes practice and improves patient care.
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